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APPENDIX J.  TRANSPORTATION

This appendix provides additional information for readers who wish to gain a better understanding of the
methods and analyses the U.S. Department of Energy (DOE or the Department) used to determine the
human health impacts of transportation for the Proposed Action and Inventory Modules 1 and 2 discussed
in this environmental impact statement (EIS).  The materials included in Module 1 are the 70,000 metric
tons of heavy metal (MTHM) for the Proposed Action and additional quantities of spent nuclear fuel and
high-level radioactive waste that DOE could dispose of in the repository as part of a reasonably
foreseeable future action.  The materials included in Module 2 include the materials in Module 1 and
other highly radioactive materials.  Appendix A describes materials included in Modules 1 and 2.  This
appendix also provides the information DOE used to estimate traffic fatalities that would be associated
with the long-term maintenance of storage facilities at 72 commercial sites and 5 DOE sites.

The appendix describes the key data and assumptions DOE used in the analyses and the analysis tools and
methods the Department used to estimate impacts of loading operations at 72 commercial and 5 DOE
sites; incident-free transportation by highway, rail and barge; intermodal transfer; and transportation
accidents.  The references listed at the end of this appendix contain additional information.

This appendix presents information on analyses of the impacts of national transportation and on analyses
of the impacts that could occur in Nevada.  Section J.1 presents information on the analysis of
occupational and public health and safety impacts for the transportation of spent nuclear fuel and high-
level radioactive waste from the 77 sites to the repository.  Section J.2 presents information on the
analysis of rail and intermodal transportation alternatives.  Section J.3 presents information on the
analysis of transportation in Nevada.  Section J.4 presents state-specific transportation impacts and maps
of analyzed state-specific transportation routes.

J.1  Methods Used To Estimate Potential Impacts of
Transportation

This section provides information on the methods and data DOE used to estimate impacts from shipping
spent nuclear fuel and high-level radioactive waste from 72 commercial sites and 5 DOE sites throughout
the United States to the Yucca Mountain Repository.

MOSTLY LEGAL-WEIGHT TRUCK AND MOSTLY RAIL SCENARIOS 

The Department would prefer most shipments to a Yucca Mountain repository be made using rail
transportation.  It also expects that the mostly rail scenario described in this EIS best represents the 
mix of rail and truck transportation that would be used.  However, it cannot be certain of the actual
mix of rail and truck transportation that would occur over the 24 years of the Proposed Action.
Consequently, DOE used the mostly legal-weight truck and mostly rail scenarios as a basis for the
analysis of potential impacts to ensure the analysis addressed the range of possible transportation
impacts.  The estimated number of shipments for the mostly legal-weight truck and mostly rail
scenarios represents the two extremes in the possible mix of transportation modes, thereby covering
the range of potential impacts to human health and safety and to the environment for the
transportation modes DOE could use for the Proposed Action. 

J.1.1  ANALYSIS APPROACH AND METHODS

Three types of impacts could occur to the public and workers from transportation activities associated
with the Proposed Action.  These would be a result of the transportation of spent nuclear fuel and
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high-level radioactive waste and of the personnel, equipment, materials, and supplies needed to construct,
operate and monitor, and close the proposed Yucca Mountain Repository.  The first type, radiological
impacts, would be measured by radiological dose to populations and individuals and the resulting
estimated number of latent cancer fatalities that would be caused by radiation from shipments of spent
nuclear fuel and high-level radioactive waste from the 77 sites under normal and accident transport
conditions.  The second and third types would be nonradiological impacts—potential fatalities resulting
from vehicle emissions and caused by vehicle accidents.  The analysis also estimated impacts due to the
characteristics of hazardous cargoes from accidents during the transportation of nonradioactive hazardous
materials to support repository construction, operation and monitoring, and closure.  For perspective,
about 11 fatalities resulting from hazardous material occur each year during the transportation of more
than 300 million shipments of hazardous materials in the United States (DIRS 156755-BLS 2001, Table
A-8).  Therefore, DOE expects that the risks from exposure to hazardous materials that could be released
during shipments to and from the repository sites would be very small (see Section J.1.4.2.4).  The
analysis evaluated the impacts of traffic accidents and vehicle emissions arising from these shipments.

The analysis used a step-wise process to estimate impacts to the public and workers.  The process used
the best available information from various sources and computer programs and associated data to
accomplish the steps.  Figures J-1 and J-2 show the steps followed in using data and computer programs.
DOE has determined that the computer programs identified in the figure are suitable, and provide results
in the appropriate measures, for the analysis of impacts performed for this EIS.

The CALVIN computer program (DIRS 155644-CRWMS M&O 1999, all) was used to estimate the
numbers of shipments of spent nuclear fuel from commercial sites.  This program used information on
spent nuclear fuel stored at each site and an assumed scenario for picking up the spent fuel from each site.
The program also used information on the capacity of shipping casks that could be used.

The HIGHWAY computer program (DIRS 104780-Johnson et al. 1993, all) is a routing tool used to select
existing highway routes that would satisfy U.S. Department of Transportation route selection regulations
and that DOE could use to ship spent nuclear fuel and high-level radioactive waste from the 77 sites to
the repository.

The INTERLINE computer program (DIRS 104781-Johnson et al. 1993, all) is a routing tool used to
select existing rail routes that railroads would be likely to use to ship spent nuclear fuel and high-level
radioactive waste from the 77 sites to the repository.

The RADTRAN 5 computer program (DIRS 150898-Neuhauser and Kanipe 2000, all; DIRS 155430-
Neuhauser, Kanipe, and Weiner 2000, all) was used in estimating the radiological doses and dose risks to
populations and transportation workers resulting from incident-free transportation and to the general
population from accident scenarios.  For the analysis of incident-free transportation risks, the code used
scenarios for persons who would share transportation routes with shipments—called onlink populations,
persons who live along the route of travel—offlink populations, and persons exposed at stops.  For
accident risks, the code evaluated the range of possible accident scenarios from high probability and low
consequence to low probability and high consequence.

The RISKIND computer program (DIRS 101483-Yuan et al. 1995, all) was used to estimate radiological
doses to maximally exposed individuals for incident-free transportation and to populations and maximally
exposed individuals for accident scenarios.  To estimate incident-free doses to maximally exposed
individuals, RISKIND used geometry to calculate the dose rate at specified locations that would arise
from a source of radiation.  RISKIND was also used to calculate the radiation dose to a population and
hypothetical maximally exposed individuals from releases of radioactive materials postulated to occur in
maximum reasonably foreseeable accident scenarios.



Figure J-1.  Methods and approach for analyzing transportation radiological health risk.
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Figure J-2.  Methods and approach for analyzing transportation nonradiological health risk.
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DOSE RISK 

Dose risk is a measure of radiological impacts to populations – public or workers – from the 
potential for exposure to radioactive materials.  Thus, a potential of 1 chance in 1,000 of a 
population receiving a collective dose of 1 rem (1 person-rem) from an accident would result in a 
dose risk of 0.001 person-rem (0.001 is the product of 1 person-rem and the quotient of 1 over 
1,000).  The risk of latent cancer fatalities (a commonly used measure of radiological impact to 
populations) is obtained by multiplying the dose risk (in person-rem) by a conversion factor of 
0.0005 fatal cancer per person-rem for the public.  For workers, the conversion factor is 0.0004 fatal 
cancer per person-rem. 

The use of dose risk to measure radiological impacts allows a comparison of alternatives with 
differing characteristics in terms of radiological consequences that could result and the likelihood 
that the consequences would actually occur. 

The following sections describe these programs in detail.

J.1.1.1  CALVIN

The Civilian Radioactive Waste Management System Analysis and Logistics Visually Interactive
(CALVIN) model (DIRS 155644-CRWMS M&O 1999, all) was developed to be a planning tool to
estimate the logistic and cost impacts of various operational assumptions for accepting radioactive
wastes.  CALVIN was used in transportation modeling to determine the number of shipments of
commercial spent nuclear fuel from each reactor site.  The parameters that the CALVIN model used to
determine commercial spent nuclear fuel movement include the shipping cask specifications including
heat limits, kinfinity  (measure of criticality) limits for the contents of the casks, capacity (assemblies or
canisters/cask), burnup/enrichment curves, and cooling time for the fuel being shipped.

The source data used by CALVIN for commercial spent nuclear fuel projections include the RW-859
historic data collected by the Energy Information Administration, and the corresponding projection
produced based on current industry trends for commercial fuel (see Appendix A).  This EIS used
CALVIN to estimate commercial spent nuclear fuel shipment numbers based on the cask capacity (see
Section J.1.2) and the shipping cask handling capabilities at each site.  For the mostly rail national
transportation scenario, CALVIN assumed that shipments would use the largest cask a site would be
capable of handling.  In some cases the analysis, using CALVIN, estimated that the characteristics of the
spent nuclear fuel that would be picked up at a site (principally the estimated heat generation rate) would
limit the number of fuel assemblies that could be transported to fewer than the full capacity of the cask.
In such cases, to provide a realistic estimate of the number of shipments that would be made, CALVIN
assumed the cask would contain the smaller number of assemblies.  The reduction in capacity was
sufficient to accommodate the characteristics of the spent nuclear fuel the program estimated for pickup
at the site.  In addition, the analysis assumed that sites without sufficient crane capacity to handle a rail
cask while operational would be upgraded after reactor shutdown such that the sites could handle rail
casks.

J.1.1.2  HIGHWAY

The HIGHWAY computer program (DIRS 104780-Johnson et al. 1993, all) was used to select highway
routes for the analysis of impacts presented in this EIS.  Using data for actual highways and rules that
apply to carriers of Highway Route-Controlled Quantities of Radioactive Materials (49 CFR 397.101),
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HIGHWAY selected highway routes for legal-weight truck shipments from each commercial and DOE
site to the Yucca Mountain site.  In addition, DOE used this program to estimate the populations within
800 meters (0.5 mile) of the routes it selected.  These population densities were used in calculating
incident-free radiological risks to the public along the routes.

One of the features of the HIGHWAY model is its ability to estimate routes for the transport of Highway
Route-Controlled Quantities of Radioactive Materials.  The U.S. Department of Transportation has
established a set of routing regulations for the transport of these materials (49 CFR 397.101).  Routes
following these regulations are frequently called HM-164 routes.  The regulations require the
transportation of these shipments on preferred highways, which include:

• Interstate highways
• An Interstate System bypass or beltway around a city
• State-designated preferred routes

State routing agencies can designate preferred routes as an alternative to, or in addition to, one or more
Interstate highways.  In making this determination, the state must consider the safety of the alternative
preferred route in relation to the Interstate route it is replacing, and must register all such designated
preferred routes with the U.S. Department of Transportation.

Frequently, the origins and destinations of Highway Route-Controlled Quantities of Radioactive
Materials are not near Interstate highways.  In general, the U.S. Department of Transportation routing
regulations require the use of the shortest route between the pickup location to the nearest preferred route
entry location and the shortest route to the destination from the nearest preferred route exit location.  In
general, HM-164 routes tend to be somewhat longer than other routes; however, the increased safety
associated with Interstate highway travel is the primary purpose of the routing regulations.

Because many factors can influence the time in transit over a preferred route, a carrier of Highway Route-
Controlled Quantities of Radioactive Materials must select a route for each shipment.  Seasonal weather
conditions, highway repair or construction, highways that are closed because of natural events (for
example, a landslide in North Carolina closed Interstate 40 near the border with Tennessee from June
until November 1997), and other events (for example, the 1996 Olympic Games in Atlanta, Georgia) are
all factors that must be considered in selecting preferred route segments to reduce time in transit.  For this
analysis, the highway routes were selected by the HIGHWAY program using an assumption of normal
travel and without consideration for factors such as seasons of the year or road construction delays.
Although these shipments could use other routes, DOE considers the impacts determined in the analyses
to be representative of other possible routings that would also comply with U.S. Department of
Transportation regulations.  Specific route mileages for truck transportation are presented in
Section J.1.2.2.1.

In selecting existing routes for use in the analysis, the HIGHWAY program determined the length of
travel in each type of population zone—rural, suburban, and urban.  The program characterized rural,
suburban, and urban population areas according to the following breakdown:  rural population densities
range from 0 to 54 persons per square kilometer (0 to 140 persons per square mile); the suburban range is
55 to 1,300 persons per square kilometer (140 to 3,300 persons per square mile); and urban is all
population densities greater than 1,300 persons per square kilometer (3,300 persons per square mile).
The population densities along a route used by the HIGHWAY program are derived from 1990 data from
the Bureau of the Census.  In addition, the analysis used results of the 2000 Census for state populations
as well as population forecasts published by the Bureau of the Census in estimating radiological impacts
to populations that would live along transportation routes (see Sections J.1.3.2.1 and J.1.4.2.1).
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J.1.1.3  INTERLINE

Shipments of radioactive materials by rail are not subject to route restrictions imposed by regulations.
For general freight rail service, DOE anticipates that railroads would route shipments of spent nuclear
fuel and high-level radioactive waste to provide expeditious travel and the minimum practical number of
interchanges between railroads.  The selection of a route determines the potentially exposed population
along the route as well as the expected frequency of transportation-related accidents.  The analysis used
the INTERLINE computer program (DIRS 104781-Johnson et al. 1993, all) to project the railroad routes
that DOE would use to ship spent nuclear fuel and high-level radioactive waste from the sites to the
Yucca Mountain site.  Specific routes were projected for each originating generator with the exception of
six that do not have capability to handle or load a rail transportation cask (see Section J.1.2.1.1).
INTERLINE computes rail routes based on rules that simulate historic routing practices of U.S. railroads.
The INTERLINE database consists of 94 separate subnetworks and represents various competing rail
companies in the United States.  The database, which was originally based on data from the Federal
Railroad Administration and reflected the U.S. railroad system in 1974, has been expanded and modified
extensively over the past two decades.  The program is updated periodically to reflect current track
conditions and has been benchmarked against reported mileages and observations of commercial rail
firms.  The program also provides an estimate of the population within 800 meters (0.5 mile) of the routes
it selected.  This population estimate was used to calculate incident-free radiological risk to the public
along the routes selected for analysis.

In general, rail routes are calculated by minimizing the value of a factor called impedance between the
origin and the destination.  The impedance is determined by considering trip distance along a route, the
mainline classification of the rail lines that would be used, and the number of interchanges that would
occur between different railroad companies involved.  In general, impedance determined by the
INTERLINE program:

• Decreases as the distance traveled decreases
• Is reduced by use of mainline track that has the highest traffic volume (see below)
• Is reduced for shipments that involve the fewest number of railroad companies

Thus, routes that are the most direct, that use high-traffic volume mainline track, and that involve only
one railroad company would have the lowest impedance.  The most important of these characteristics
from a routing standpoint is the mainline classification, which is the measure of traffic volume on a
particular link.  The mainline classifications used in the INTERLINE routing model are as follows:

• A – mainline – more than 20 million gross ton miles per year
• B – mainline – between 5 and 20 million gross ton miles per year
• A – branch line – between 1 and 5 million gross ton miles per year
• B – branch line – less than 1 million gross ton miles per year

The INTERLINE routing algorithm is designed to route a shipment preferentially on the rail lines having
the highest traffic volume.  Frequently traveled routes are preferred because they are generally well
maintained because the railroad depends on these lines for a major portion of its revenue.  In addition,
routing along the high-traffic lines usually replicates railroad operational practices.

The population densities along a route were derived from 1990 data from the Bureau of the Census, as
described above for the HIGHWAY computer program.  In addition, the analysis used the results of the
2000 Census for state populations as well as population forecasts published by the Bureau of the Census
to estimate radiological impacts to populations that would live along transportation routes (see Sections
J.1.3.2.1 and J.1.4.2.1).
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DOE anticipates that routing of rail shipments in dedicated (special) train service, if used, would be
similar to routing of general freight shipments for the same origin and destination pairs.  However,
because cask cars would not be switched between trains at classification yards, dedicated train service
would be likely to result in less time in transit.

J.1.1.4  RADTRAN 5

DOE used the RADTRAN 5 computer program (DIRS 150898-Neuhauser and Kanipe 2000, all; DIRS
155430-Neuhauser, Kanipe, and Weiner 2000, all) in conjunction with a Microsoft Access database for
the routine and accident cargo-related risk assessment to estimate radiological impacts to collective
populations.  The Department used RADTRAN 5 to generate risk factors such as transportation impacts
per kilometer of travel.  The database was used to manage the large amount of data and results for the
analysis.  Sandia National Laboratories developed RADTRAN 5 to calculate population risks associated
with the transportation of radioactive materials by a variety of modes, including truck, rail, air, ship, and
barge.  The RADTRAN codes, which have been reviewed and updated periodically, have been used
extensively by DOE for transportation risk assessment since the late 1970s.  In 1995, DIRS 101845-
Maheras and Pippen (1995, p. iii) conducted an analysis “to validate the estimates made by” selection of
computer codes used to estimate radiation doses from the transportation of radioactive materials.  The
RADTRAN 4 computer code was included in the analysis.   The analysis demonstrated that the
RADTRAN 4 code, an earlier version of RADTRAN 5 yielded acceptable results.  In the context of this
analysis, “acceptable results” means that the differences between the estimates generated by the
RADTRAN 4 code and hand calculations were small [that is, less than 5 percent (DIRS 101845-Maheras
and Pippen 1995, p. 3-1)].  DIRS 153967-Steinman and Kearfott (2000, all) compared RADTRAN 5
results to measured radiation doses from moving sources, and found that RADTRAN 5 overpredicts the
measured radiation dose to the receptor.

The RADTRAN 5/database calculations for routine (or incident-free) dose are based on expressing the
dose rate as a function of distance from a point source.  Associated with the calculation of routine doses
for each exposed population group are parameters such as the radiation field strength, the source-receptor
distance, the duration of the exposure, vehicle speed, stopping time, traffic density, and route
characteristics such as population density and route segment length.  The radiation dose to the exposed
population decreases as the source-receptor distance and the vehicle speed increase.  The radiation dose
to the exposed population increases as the other parameters mentioned above increase.  In calculating
population doses from incident-free transportation, RADTRAN 5 and the database used population
density data provided by the HIGHWAY and INTERLINE computer programs.  These data are based on
the 1990 Census.  The results of the RADTRAN 5/database analyses were escalated to account for
population growth to 2035.

In addition to routine doses, the RADTRAN 5/database combination was used to estimate dose risk from
a spectrum of accident scenarios.  This spectrum encompasses the range of possible accidents, including
low-probability accident scenarios that have high consequences, and high-probability accident scenarios
that have low consequences (fender benders).  The RADTRAN 5/database calculation of collective
accident risks for populations along routes employed models that quantified the range of potential
accident severities and the responses of the shipping casks to those scenarios.  The spectrum of accident
severity was divided into categories.  Each category of severity has a conditional probability of
occurrence; that is, the probability that an accident will be of a particular severity if it occurs.  A release
fraction, which is the fraction of the material in a shipping cask that could be released in an accident, is
assigned to each accident scenario severity category on the basis of the physical and chemical form of the
material being transported.  The analysis also considered accidents that would lose lead radiation
shielding but with no release of radioactive material.  The model also considers the mode of
transportation, the state-specific accident rates, and population densities for rural, suburban, and urban
population zones through which shipments would pass to estimate accident risks for this analysis.  The
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RADTRAN 5/database calculation used actual population densities within 800 meters (0.5 mile) of the
transportation routes based on 1990 Census data to estimate populations within 80 kilometers (50 miles).

For accident scenarios involving releases of radioactive material, RADTRAN 5 assumes that the material
is dispersed in the environment (as described by a Gaussian dispersion model).  The dispersion analysis
assumed that meteorological conditions are national averages for wind speed and atmospheric stability.
For the risk assessment, the analysis used these meteorological conditions and assumed an instantaneous
ground-level release and a small-diameter source cloud (DIRS 155430-Neuhauser, Kanipe, and Weiner
2000, Section 4.1.1).  The calculation of the collective population dose following the release and the
dispersal of radioactive material includes the following exposure pathways:

• External exposure to the passing radioactive cloud
• External exposure to contaminated ground
• Internal exposure from inhalation of airborne contaminants
• Internal exposure from ingestion of contaminated food

For the ingestion pathway, the analysis used the ground deposition calculated using RADTRAN 5 and
state-specific food transfer factors, which relate the amount of radioactive material ingested to the amount
deposited on the ground, as input to the database.  Radiation doses from the ingestion or inhalation of
radionuclides were calculated by using standard dose conversion factors from Federal Guidance Reports
No. 11 and 12 (DIRS 104800-CRWMS M&O 1999, p. 36).

POTENTIAL HUMAN HEALTH IMPACTS OF TRANSPORTATION ACCIDENTS THAT COULD 
CONTAMINATE SURFACE-WATER AND GROUNDWATER RESOURCES 

The EIS does not specifically analyze a transportation accident involving contamination of surface
water or groundwater.  Analyses performed in previous EISs (see Chapter 1, Section 1.5.3 and
Table 1-1) have consistently shown that the airborne pathway has the greatest potential for exposing
large numbers of people to radioactive material in the event of a release of such material during a
severe transportation accident. A paper by R.M. Ostmeyer analyzed the potential importance of
water pathway contamination for spent nuclear fuel transportation accident risk using a worst-case
water contamination scenario. The analysis showed that the impacts of the water contamination
scenario were about 1/50th of the impacts of a comparable accident in an urban area (DIRS 104784-
Ostmeyer 1986, all).  

J.1.1.5  RISKIND

The RISKIND computer program (DIRS 101483-Yuan et al. 1995, all) was used as a complement to the
RADTRAN 5 calculations to estimate scenario-specific doses to maximally exposed individuals for both
routine operations and accident conditions and to estimate population impacts for the assessment of
accident scenario consequences.  The RISKIND code was originally developed for the DOE Office of
Civilian Radioactive Waste Management specifically to analyze radiological consequences to individuals
and population subgroups from the transportation of spent nuclear fuel and is used now to analyze the
transport of other radioactive materials, as well as spent nuclear fuel.

The RISKIND external dose model considers direct external exposure and exposure from radiation
scattered from the ground and air.  RISKIND was used to calculate the dose as a function of distance from
a shipment on the basis of the dimensions of the shipment (millirem per hour for stationary exposures and
millirem per event for moving shipments).  The code approximates the shipment as a cylindrical volume
source, and the calculated dose includes contributions from secondary radiation scatter from buildup
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(scattering by material contents), cloudshine (scattering by air), and groundshine (scattering by the
ground).  Credit for potential shielding between the shipment and the receptor was not considered.

The RISKIND code was also used to provide a scenario-specific assessment of radiological consequences
of severe transportation-related accidents.  Whereas the RADTRAN 5 risk assessment considers the
entire range of accident severities and their related probabilities, the RISKIND consequence assessment
focuses on accident scenarios that result in the largest releases of radioactive material to the environment
that are reasonably foreseeable.  The consequence assessment was intended to provide an estimate of the
potential impacts posed by a severe, but highly unlikely, transportation-related accident scenario.

The dose to each maximally exposed individual considered was calculated with RISKIND for an
exposure scenario defined by a given distance, duration, and frequency of exposure specific to that
receptor.  The distances and durations were similar to those given in previous transportation risk
assessments.  The scenarios were not meant to be exhaustive but were selected to provide a range of
potential exposure situations.

J.1.2  NUMBER AND ROUTING OF SHIPMENTS

This section discusses the number of shipments and routing information used to analyze potential impacts
that would result from preparation for and conduct of transportation operations to ship spent nuclear fuel
and high-level radioactive waste to the Yucca Mountain site.  Table J-1 summarizes the estimated
numbers of shipments for the various inventory and national shipment scenario combinations.

J.1.2.1  Number of Shipments

DOE used two analysis scenarios—mostly legal-weight truck and mostly train (rail)—as bases for
estimating the number of shipments of spent nuclear fuel and high-level radioactive waste from 72
commercial and 5 DOE sites.  The number of shipments for the scenarios was used in analyzing
transportation impacts for the Proposed Action and Inventory Modules 1 and 2.  DOE selected the
scenarios because, more than 10 years before the projected start of operations at the repository, it cannot
accurately predict the actual mix of rail and legal-weight truck transportation that would occur from the
77 sites to the repository.  Therefore, the selected scenarios enable the analysis to bound (or bracket) the
ranges of legal-weight truck and rail shipments that could occur.

The analysis estimated the number of shipments from commercial sites where spent nuclear fuel would be
loaded and shipped and from DOE sites where spent nuclear fuel, naval spent nuclear fuel, and high-level
radioactive waste would be loaded and shipped.

For the mostly legal-weight truck scenario, with one exception, shipments were assumed to use legal-
weight trucks.  Overweight, overdimensional trucks weighing between about 36,300 and 52,200
kilograms (80,000 and 115,000 pounds) but otherwise similar to legal-weight trucks could be used for
some spent nuclear fuel and high-level radioactive waste (for example, spent nuclear fuel from the South
Texas reactors).  The exception that gives the scenario its name—mostly legal-weight truck—was for
shipments of naval spent nuclear fuel.  Under this scenario, naval spent nuclear fuel would be shipped by
rail, as decided in the Record of Decision for a Dry Storage Container System for the Management of
Naval Spent Nuclear Fuel (62 FR 1095; January 8, 1997).

For the mostly rail scenario, the analysis assumed that all sites would ship by rail, with the exception of
those with physical limitations that would make rail shipment impractical.  The exception would be for
shipments by legal-weight trucks from six commercial sites that do not have the capability to load rail
casks.  However, the analysis also assumed that these six sites would be upgraded to handle a rail cask
after the reactors were shut down and would ship either by direct rail or by heavy-haul truck or barge to


